Clotrimazole-loaded nanostructured lipid carrier hydrogels: thermal analysis and in vitro studies.
The aim of the present work is to design a new formulation containing clotrimazole (CTZ) loaded into nanostructured lipid carriers (NLC) for the treatment of fungal vaginal infections. In order to obtain formulations with suitable viscosity for mucosal application, NLC containing CTZ produced by the ultrasonication method were viscosized by the addition of poloxamer P407 in the NLC dispersion (CTZ-NLC-gel). These systems exhibit well-known thermogelling properties. The rheological characterization of the CTZ-NLC hydrogel using a controlled stress rheometer evidenced that the presence of NLC or CTZ did not affect gelling temperature (Tgel). Dilution with simulated vaginal fluid (SVF) increased the Tgel from 17.4 to 29.6°C. For these thermogelling systems, micro-calorimetric assays conducted by a Micro-DSC III confirmed that the hydrogel-containing CTZ-NLC was able to change its structure with a rapid passage from non-crystalline (liquid) to crystalline (semi-solid) form. Furthermore, when a local application is considered, no drug should pass through the vaginal mucosa, limiting thus the systemic diffusion and toxicity. For this purpose, Franz cell has been employed to investigate the ex vivo permeation of CTZ through pig vaginal mucosa. The results showed no CTZ diffusion. The toxicological experiments performed on HeLa cells after a 24h incubation time confirmed that CTZ-NLC-gel at a concentration of 1mg/mL showed a low toxicity profile resulting in a cell vitality of 77.2%. Interestingly, anti-candida activity studies demonstrated that CTZ-NLC gel was 4-fold more active than Fungizone(®) against Candida albicans. These encouraging results suggest that the hydrogel containing CTZ-NLC could be proposed as an innovative system to administer CTZ to treat vaginal infections.